PI3K/Akt/FOXO3a pathway contributes to thrombopoietin-induced proliferation of primary megakaryocytes in vitro and in vivo via modulation of p27(Kip1).
Thrombopoietin (TPO), the primary regulator of megakaryocyte (MK) and platelet formation, modulates the activity of multiple signal transduction molecules, including those in the Jak/STAT, p42/p44 MAPK and phosphatidylinositol 3-kinase (PI3K)/Akt pathways. We previously demonstrated that PI3K and Akt are necessary for TPO-induced cell cycle progression of primary MK progenitors. However, the molecular events secondary to the activation of PI3K/Akt responsible for MK proliferation remain unclear. In this study we show that FOXO3a and its downstream target p27(Kip1) play an important role in TPO-induced proliferation of MK progenitors. We found that TPO down-modulates p27(Kip1) expression at both the mRNA and protein levels in primary MKs in a PI3K dependent fashion. UT-7/TPO, a megakaryocytic cell line, stably expressing constitutively active Akt or a dominant-negative form of FOXO3a failed to reduce p27(Kip1) expression after TPO stimulation, and fail to induce p27(Kip1) expression following TPO withdrawal. Induced expression of an active form of FOXO3a resulted in increased p27(Kip1) expression in this cell line. In addition, the number of MKs is significantly increased in bone marrow from Foxo3a-deficient mice. Taken together with the previous observation that p27(Kip1)-deficient mice also display increased numbers of MK progenitors, our findings indicate that the PI3K/Akt/FOXO3a/p27(Kip1) pathway contributes to normal TPO-induced MK proliferation.